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Precipitation of Autoimmune Diabetes
With Anti-PD-1 Immunotherapy
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Immunotherapy targeting T-cell regula-
tory molecules is highly effective in mul-
tiple cancers refractory to standard
chemotherapies. However, blocking in-
hibitory molecules on activated T cells
not only increases tumor cell destruc-
tion but also can breach tolerance, en-
abling pathological T cells to react with
self-antigens. Indeed, autoimmune en-
docrinopathies, including hypophysitis,
hypopituitarism, and thyroiditis, have
been reported in trials involving anti-
CTLA-4 and anti-PD-1 monoclonal anti-
bodies (1-3). But autoimmune diabetes
has not been definitively linked to these
agents.

We describe the development of
new-onset insulin-dependent diabetes
in five patients after receiving anti-PD-1
antibodies, either as single agent or in
combination with other cancer drugs.
Clinical history and key laboratory find-
ings are summarized in Table 1. Notably,
while the patients presented with di-
verse cancer types, and some had been
treated with other immunological agents,
their histories were common for anti-
PD-1 antibody exposure prior to devel-
oping autoimmune diabetes. Time from
drug administration to diabetes onset
spanned 1 week to 5 months, when pa-
tients presented with severe hypergly-
cemia or diabetic ketoacidosis (DKA)

with elevated HbA;.. Diabetes was a
new diagnosis for all but one patient
who had preexisting type 2 diabetes
controlled with metformin. Most pa-
tients exhibited inappropriately low or
undetectable C-peptide (Table 1). All were
initiated on insulin therapy upon presenta-
tion and remained insulin-dependent for
glucose control.

Three of the five patients had positive
autoantibodies to diabetes autoanti-
gens, with markedly elevated anti-
GADSGS titer in patient 4. Among four
HLA-A2" patients, two had increased di-
abetes antigen-specific CD8" T cells,
consistent with prior findings of such cells
in new-onset type 1 diabetes (4,5). The
majority of these cells were CCR7~ " *
or CD45R0O™ effector or memory cells
(66%) (data not shown). Interestingly,
two patients also developed auto-
immune thyroiditis as manifested by
thyroid autoantibodies and abnormal
thyroid function tests, consistent
with heightened autoimmunity from
the immune-enhancing monoclonal
antibodies.

We highlight the fact that our patients
exhibited both cellular and humoral
diabetes-associated autoimmunity, an
otherwise rare finding in this age-group
(>55 years). Not only do our cases dem-
onstrate temporal correlation between
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anti-PD-1 treatment and diabetes onset,
they also provide the first mechanistic
support for cancerimmunotherapies tar-
geting T-cell regulatory pathways to pre-
cipitate autoimmune diabetes. Other
factors that may influence predisposi-
tion for hyperglycemia and autoimmu-
nity in our patients included combined
use with other immune modulators
(patient 1), pancreatic metastases (pa-
tient 3), and preexisting type 2 diabe-
tes (patient 4). Nonetheless, the fact
that they all developed acute severe
hyperglycemia with ketoacidosis or
low/undetectable C-peptide levels is
strong evidence for a new and insulin-
deficient type of diabetes.

Diabetes had previously been re-
ported as an adverse event to anti-PD-
L1 (2) and one case was reported in 206
subjects treated with nivolumab (3),
but there lacked evidence for an
autoimmune mechanism. Our report
demonstrates humoral and cellular au-
toimmunity in multiple patients with
anti-PD-1-induced diabetes. While it
is difficult to estimate the true inci-
dence of this phenomenon, the five pa-
tients in our series represent less than
3% of total subjects who have partici-
pated in PD-1/PD-L1 trials at our institu-
tion. These cases illustrate the importance
of recognizing this potential precipitant of
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autoimmune diabetes in older individu-
als receiving immunotherapy.
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